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Description 

This  invention  relates  to  a  surgical  stapler  ap- 
paratus.  A  related  invention  is  disclosed  and 
claimed  in  co-pending  EP-A-0449394. 

More  particularly,  this  invention  relates  to  an 
end-to-end  anastomosis  stapler  apparatus  such  as 
is  described  in  FR-A-2443239,  on  which  is  based 
the  pre-characterizing  part  of  claim  1  below. 

Heretofore,  various  types  of  surgical  stapler 
apparati  have  been  known  for  the  application  of 
staples  to  tissue.  For  example,  it  has  been  known 
to  use  various  types  of  staplers  in  gastric  and 
esophageal  surgery,  for  example  in  both  classic  or 
modified  gastric  reconstructions  performed  end-to- 
end,  end-to-side  or  side-to-side.  In  some  cases,  it 
has  been  known  to  create  an  anastomosis  utilizing 
an  instrument  such  as  a  Model  EEA  instrument 
manufactured  by  United  States  Surgical  Corpora- 
tion  or  like  instruments  where  an  anvil  assembly 
can  be  threadably  mounted  on  the  threaded  end  of 
a  central  rod  which  can  be  retracted  within  a  tubu- 
lar  housing  of  the  instrument.  Another  instrument 
wherein  the  anvil  is  threadably  mounted  on  the 
central  rod  is  disclosed  in  FR-A-1461464.  In  some 
cases,  such  an  instrument  is  introduced  into  the 
lumen  of  a  stomach  without  the  anvil  in  place. 
There  after,  the  threaded  tip  of  the  center  rod  is 
passed  through  an  opening  which  has  been  made 
at  the  anastomotic  site  so  that  the  anvil  can  then 
be  mounted  on  the  end  of  the  threaded  rod. 

Subsequently,  the  anvil  can  be  inserted  into 
the  duodenum  and  the  end  of  the  duodenum  tied 
off,  for  example  by  a  purse  string  suture.  There- 
after  the  instrument  is  closed  in  order  to  fire  the 
staples  so  as  to  join  the  stomach  to  the  duodenum. 
As  is  known,  the  instrument  can  then  be  removed 
through  the  opening  originally  made  in  the  lumen 
of  the  stomach. 

Where  the  anastomosis  instruments  are  made 
with  a  center  rod  on  which  an  anvil  assembly  can 
be  threaded,  it  has  been  found  that  the  threads 
may  run  the  risk  of  tearing  the  tissue  of  the  stom- 
ach  when  being  aligned  with  or  passed  through  the 
gastric  wall,  particularly  where  an  opening  which 
has  been  excised  for  the  passage  of  the  rod  may 
be  smaller  than  the  center  rod.  Further,  in  order  to 
provide  an  opening  in  the  gastric  wall,  various 
types  of  excising  devices  have  been  used,  for 
example  along  with  a  purse  string  applicator.  It  is 
also  known  that  the  anvil  must  be  aligned  with  a 
staple  cartridge  in  the  instrument  so  that  an  annular 
array  of  buckets  on  the  anvil  is  aligned  with  the 
staples  which  are  fired  from  the  instrument  during 
stapling.  To  this  end,  the  anvil  has  been  con- 
structed  of  two  parts.  One  part  is  provided  with  the 
buckets  and  is  aligned  with  the  center  rod,  for 
example,  by  means  of  a  flat  on  the  anvil  being 

guided  by  a  similar  flat  on  the  center  rod.  The 
second  part  is  internally  threaded  and  is  rotatable 
in  order  to  permit  threading  onto  the  center  rod. 
However,  threading  of  such  an  anvil  onto  a  thread- 

5  ed  center  rod  becomes  somewhat  subjective  in 
that  a  surgeon  may  thread  the  anvil  more  or  less 
onto  the  rod.  As  a  result,  the  distance  between  the 
anvil  and  the  staple  cartridge  may  vary  from  an 
optimum  value. 

io  Accordingly,  the  present  inventors  addressed 
the  following  tasks:- 

-  to  reduce  the  time  required  to  use  an  end-to- 
end  type  anastomosis  stapler; 

-  to  provide  a  surgical  staple  apparatus  which 
75  is  capable  of  making  an  opening  in  tissue  for 

a  shaft  of  an  anvil  assembly; 
-  to  reduce  the  time  required  to  create  an 

anastomosis; 
-  to  reduce  trauma  to  tissue  when  making  an 

20  anastomosis; 
-  to  precisely  position  a  removable  anvil  on  an 

anastomosis  instrument. 
Briefly,  the  invention  provides  a  surgical  stapler 

apparatus  which  is  comprised  of  a  tubular  housing, 
25  a  staple  pusher  assembly  and  means  mounted 

within  the  staple  assembly  for  selectively  mounting 
an  anvil  assembly  therein,  ths  selective  mounting 
means  being  itself  movable  between  a  retracted 
position  and  an  extended  position  relative  to  the 

30  housing,  and  in  which  the  movement  of  the  selec- 
tive  mounting  means  from  its  retracted  position  to 
its  extended  position  permits  release  of  the  anvil. 

The  tubular  housing  may  be  of  any  suitable 
construction.  For  example,  the  housing  may  form 

35  the  distal  end  of  a  fixed  shaft  instrument  or  may 
form  the  distal  end  of  a  flexible  shaft  instrument. 

The  staple  pusher  assembly  may  be  of  any 
suitable  construction  and  is  movably  mounted  in 
the  distal  end  of  the  housing  for  movement  be- 

40  tween  a  retracted  position  within  the  housing  and 
an  extended  position  for  expelling  an  annular  array 
of  staples.  In  this  respect,  the  annular  array  may 
include  one  or  more  annular  rows  of  staples. 

The  means  mounted  within  the  staple  pusher 
45  assembly  is  for  mounting  a  trocar  or  an  anvil  as- 

sembly  and  may  include  at  least  one  detent  which 
is  mounted  for  radial  movement  between  a  retain- 
ing  position  to  hold  a  shaft  of  a  trocar  or  a  shaft  of 
an  anvil  assembly  and  a  release  position  to  release 

50  the  shaft  of  the  trocar  or  anvil  assembly.  In  this 
respect,  the  detent  may  be  spring  biased  to  move 
from  the  release  position  into  the  retaining  position. 

In  one  embodiment,  the  means  for  mounting 
the  trocar  or  the  anvil  assembly  is  in  the  form  of  a 

55  cylinder  which  is  slidably  mounted  in  the  staple 
pusher  assembly  and  which  includes  a  central  bore 
at  a  distal  end  to  receive  the  shaft  of  the  selected 
trocar  or  anvil  assembly  and  at  least  one  longitudi- 
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nally  disposed  slot  in  a  side  wall  which  commu- 
nicates  with  the  bore.  In  addition,  the  means  in- 
cludes  at  least  one  detent  within  the  bore  which  is 
aligned  with  the  slot  for  radial  movement  between  a 
restraining  position  to  hold  the  shaft  in  the  cylinder 
and  a  release  position  within  the  slot  to  release  the 
shaft. 

The  apparatus  is  also  to  be  provided  with  an 
actuating  means  which  is  connected  to  the  staple 
pusher  assembly  for  moving  the  staple  pusher  as- 
sembly  at  least  from  the  retracted  position  to  the 
extended  position  in  order  to  expel  the  staples.  In 
addition,  the  apparatus  should  include  a  second 
actuating  means  which  is  connected  to  the  means 
for  selectively  mounting  a  trocar  or  anvil  assembly 
in  order  to  move  this  means  between  a  retracted 
position  within  the  staple  pusher  assembly  and  an 
extended  position  relative  to  the  staple  pusher  as- 
sembly  in  order  to  permit  release  of  the  received 
shaft.  Both  of  these  actuating  means  may  be  ma- 
nipulated  by  a  surgeon  from  the  proximal  end  of 
the  apparatus. 

The  trocar  which  is  used  may  be  of  any  suit- 
able  construction.  Normally,  the  trocar  includes  a 
shaft  which  is  provided  with  an  annular  recess  at  a 
proximal  end  in  order  to  be  engaged  by  one  or 
more  detents  of  the  means  for  mounting  the  trocar 
within  the  tubular  housing. 

The  anvil  assembly  may  be  constructed  with  a 
shaft  which  is  releasably  mounted  within  the  hous- 
ing  and  an  anvil  which  is  mounted  on  the  shaft  for 
facing  the  staple  pusher  assembly  in  order  to 
clinch  the  expelled  staples  thereon.  The  shaft  may 
be  provided  with  a  recess  in  order  to  be  engaged 
by  a  detent  of  the  mounting  means  in  a  manner  as 
described  above. 

In  addition,  the  anvil  assembly  may  include  an 
aligning  means  for  aligning  the  shaft  circumferen- 
tially  within  the  mounting  means  in  order  to  align 
an  annular  array  of  buckets  on  the  anvil  with  sta- 
ples  in  the  staple  pusher  assembly.  For  example, 
the  aligning  means  may  include  an  annular  shell 
liner  within  the  tubular  housing  of  the  apparatus 
which  has  a  plurality  of  internal  circumferentially 
disposed  longitudinal  splines  which  cooperate  with 
a  plurality  of  external  circumferentially  disposed 
longitudinal  splines  on  the  shaft  in  order  to  align 
the  shaft  during  insertion.  For  example,  each  of  the 
splines  of  the  shell  as  well  as  the  shaft  may  be 
provided  with  a  chamfered  end  for  circumferentially 
guiding  or  turning  the  shaft  during  insertion. 

The  anvil  assembly  may  also  be  provided  with 
a  locking  means  for  releaseably  securing  the  anvil 
of  the  shaft.  In  this  respect,  the  anvil  may  include  a 
housing  while  the  locking  means  may  include  a 
recess  in  the  shaft,  a  spring  in  the  housing  which  is 
at  least  partially  disposed  in  the  recess  when  lock- 
ing  the  housing  of  the  shaft  and  a  latch  which  is 

movably  mounted  in  the  housing  and  which  abuts 
against  the  spring  in  order  to  bias  the  spring  out  of 
the  recess  in  response  to  movement  of  the  latch  to 
a  release  position.  When  the  latch  is  in  the  release 

5  position  and  the  spring  has  been  moved  out  of  the 
recess  of  the  shaft,  the  housing  can  be  slid  off  the 
shaft. 

The  anvil  assembly  may  also  include  an  align- 
ing  means  for  aligning  the  anvil  housing  on  the 

io  shaft  in  order  to  align  the  annular  array  of  buckets 
on  the  anvil  with  the  staples  in  the  staple  pusher 
assembly. 

When  the  surgical  stapler  apparatus  is  to  be 
used,  for  example  in  forming  an  anastomosis  be- 

15  tween  a  stomach  and  a  duodenum,  the  trocar  is 
first  mounted  in  the  apparatus  and  moved  into  a 
retracted  position.  After  passage  of  the  distal  end 
of  the  apparatus  into  the  lumen  of  the  stomach 
through  a  suitable  opening,  the  surgeon  manipu- 

20  lates  the  actuating  means  for  moving  the  trocar  into 
an  extended  position.  At  this  time,  the  sharp  distal 
end  of  the  trocar  can  be  exposed  and  used  to 
pierce  the  gastric  wall,  for  example  within  the  con- 
fines  of  a  previously  applied  purse  string. 

25  Thereafter,  by  further  manipulation  of  the  ac- 
tuating  means,  the  mounting  means  for  the  trocar 
can  be  further  extended  so  that  the  mounting 
means  is  moved  into  a  position  to  permit  release  of 
the  trocar.  Next,  the  trocar  can  be  removed  axially 

30  from  the  mounting  means  and  the  anvil  assembly 
inserted.  In  this  respect,  either  the  entire  anvil 
assembly  can  be  inserted  or  only  the  shaft  of  an 
anvil  assembly  can  be  inserted.  In  any  event,  once 
the  shaft  has  been  inserted  into  the  mounting 

35  means,  the  attached  actuating  means  can  be  ma- 
nipulated  to  draw  the  shaft  into  the  tubular  housing 
in  order  to  retain  the  shaft  in  fixed  relation  with  the 
housing. 

In  the  event  that  the  anvil  assembly  housing 
40  has  not  been  previously  mounted  on  the  shaft,  the 

housing  can  thereafter  be  slid  over  the  distal  end  of 
the  shaft  and  snap-locked  in  place  by  means  of  the 
spring  therein  engaging  within  the  recess  of  the 
shaft.  An  anastomosis  may  then  be  created  and  the 

45  apparatus  utilized  in  similar  manner  to  conventional 
instruments  of  this  type. 

These  and  other  objects  advantages  of  the 
invention  will  become  more  apparent  from  the  fol- 
lowing  detailed  description  taken  in  conjunction 

50  with  the  accompanying  drawings  within: 
Fig.  1  illustrates  a  partially  exploded  view  of  a 
surgical  stapler  apparatus  according  to  the  in- 
vention  passing  through  a  gastric  wall  of  a  stom- 
ach; 

55  Fig.  2  illustrates  a  part  cross-sectional  view  of  a 
distal  end  of  the  surgical  stapler  apparatus  of 
Fig.  1  with  a  trocar  mounted  in  accordance  with 
the  invention; 
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Fig.  3  illustrates  a  view  similar  to  Fig.  2  with  a 
trocar  in  an  extended  position  for  piercing  tis- 
sue; 
Fig.  4  illustrates  a  view  similar  to  Fig.  3  in  a 
position  for  removal  of  the  trocar; 
Fig.  5  illustrates  a  cross-sectional  view  of  the 
proximal  end  of  the  stapler  apparatus  with  a 
shaft  for  an  anvil  assembly  in  place  in  a  re- 
tracted  position  of  the  mounting  means; 
Fig.  6  illustrates  a  cross-sectional  view  of  an 
anvil  assembly  during  initial  insertion  into  the 
proximal  end  of  the  housing  of  the  stapler  ap- 
paratus  in  accordance  with  the  invention; 
Fig.  7  illustrates  a  view  similar  to  Fig.  6  with  the 
anvil  assembly  in  a  retained  position  within  the 
stapler  housing; 
Fig.  8  illustrates  a  view  taken  on  line  VIII-VIII  of 
Fig.  6  with  the  locking  means  of  the  anvil  as- 
sembly  in  locked  position; 
Fig.  9  illustrates  a  view  similar  to  Fig.  8  with  the 
locking  means  of  the  anvil  assembly  in  an  un- 
locked  position; 
Fig.  10  illustrates  an  exploded  view  of  a  shell 
liner  for  aligning  the  shaft  of  an  anvil  assembly 
in  accordance  with  the  invention;  and 
Fig.  11  illustrates  a  view  similar  to  Fig.  10  with 
the  anvil  assembly  shaft  being  inserted  into  the 
shell  liner. 

Referring  to  Fig.  1,  the  surgical  stapler  appara- 
tus  10  has  an  elongate  shaft  11,  for  example  of 
rigid  or  flexible  type  and  is  used,  for  example  to 
create  an  anastomosis  for  a  stomach  12.  As  in- 
dicated,  the  proximal  end  of  the  apparatus  10 
passes  through  an  opening  which  has  been  surgi- 
cally  prepared  in  the  stomach  12.  In  addition,  a 
shaft  13  projects  through  an  opening  14  in  the 
gastric  wall  15  of  the  stomach  12  in  order  to 
receive  an  anvil  16. 

Referring  to  Fig.  2,  only  the  proximal  end  of 
the  apparatus  10  is  illustrated  since  the  remainder 
of  the  apparatus  10  is  of  generally  conventional 
and  well  known  construction.  As  illustrated,  the 
apparatus  20  includes  a  tubular  housing  17  which 
is  formed  of  multiple  parts.  For  example,  the  tubu- 
lar  housing  17  includes  a  cylinder  18,  a  shell  liner 
19  abutting  the  end  of  the  cylinder  18,  a  shaped 
annular  shell  support  20  for  securing  the  shell  liner 
19  to  the  end  of  the  cylinder  18  and  an  enlarged 
mounting  ring  21  which  slides  over  the  shell  sup- 
port  20.  Suitable  vent  openings  22  are  provided  in 
a  conical  section  of  the  mounting  ring  21  venting 
the  interior  of  the  housing  17,  as  is  known.  As 
indicated,  the  mounting  ring  21  is  sized  so  as  to 
receive  a  staple  cartridge  23  at  the  distal  end.  This 
cartridge  23  may  be  of  suitable  shape  and  may 
contain  an  array  of  staples  24,  for  example,  two 
annular  rows  of  staples. 

The  apparatus  can  also  include  a  staple  pusher 
assembly  25  which  is  movably  mounted  in  the 
distal  end  of  the  housing  10  for  movement  between 
a  retracted  position  as  shown  within  the  housing  10 

5  and  an  extended  position  for  expelling  the  annular 
array  of  staples  therefrom.  In  this  respect,  the 
assembly  25  includes  a  pusher  26  of  conical  shape 
having  a  plurality  of  vent  openings  27'  aligned  with 
the  openings  22  in  the  mounting  ring  21.  In  addi- 

io  tion,  the  assembly  25  includes  an  annular  ring  27 
from  which  a  plurality  of  pusher  fingers  28  extend 
axially  and  in  alignment  with  the  staples  24  in  the 
cartridge  23.  In  addition,  an  annular  blade  29  is 
mounted  coaxially  within  the  pusher  fingers  28. 

is  The  staple  pusher  assembly  also  includes  a 
quill  30  of  cylindrical  shape  which  is  slidably  moun- 
ted  within  the  cylinder  18  of  the  housing  17.  This 
quill  30  has  arcuate  fingers  at  the  distal  end  which 
pass  through  suitable  openings  31  in  the  shell  liner 

20  19  so  as  to  abut  the  pusher  26.  A  suitable  actuating 
means  32  is  connected  to  the  quill  30  in  order  to 
move  the  pusher  assembly  25  from  a  retracted 
position  illustrated  in  Fig.  2  to  an  extended  position 
(not  shown)  for  expelling  of  the  staples  24. 

25  The  apparatus  10  also  has  means  mounted 
within  the  staple  pusher  assembly  25  for  selec- 
tively  mounting  either  a  trocar  33  as  shown  in  Fig. 
2  or  an  anvil  assembly  13,  16  as  indicated  in  Figs. 
1  and  6.  This  means  includes  a  cylinder  34  which 

30  is  slidably  mounted  within  the  quill  30  of  the  pusher 
assembly  25.  The  cylinder  34  is  provided  with  a 
central  bore  35  which  extends  from  the  distal  and 
inwardly  to  an  intermediate  point  of  the  cylinder  34. 
In  addition,  at  least  one  pair  of  longitudinal  diamet- 

35  rically  opposed  slots  36  are  provided  in  a  side  wall 
of  the  cylinder  34  to  communicate  with  the  bore 
35.  In  addition,  a  spring  means  in  the  form  of  a  U- 
shaped  spring  37  is  disposed  within  the  bore  35 
and  aligned  with  the  slots  36.  In  this  respect,  the 

40  spring  37  has  a  base  38  which  is  mounted  within  a 
bottom  section  of  the  bore  35  so  as  to  be  retained 
within  the  confines  of  the  bore  35.  The  spring  37 
also  has  a  pair  of  arms  39  extending  from  the  base 
38  in  alignment  with  the  respective  slots  36.  Each 

45  arm  39  carries  a  detent  40  at  the  distal  end  which 
is  aligned  with  a  slot  36  for  radial  movement  be- 
tween  a  restraining  position  with  a  slot  36  (see  Fig. 
4). 

Referring  to  Fig.  2,  a  sleeve  41  of  stainless 
50  steel  or  the  like  is  tightly  fitted  over  the  cylinder  34 

and  abuts  against  the  shell  liner  19  in  order  to  hold 
the  spring  arms  39  in  the  restraining  position  as 
shown.  This  sleeve  41  is  of  harder  material  than 
the  spring  arms  39  to  ensure  sliding  in  and  sliding 

55  out  of  the  arms  39  during  use  of  the  apparatus.  A 
coiled  spring  42  is  also  disposed  about  the  cylinder 
34  and  is  recessed  within  the  quill  30  to  bias  the 
sleeve  41  against  the  shell  liner  19.  This  spring  42 

4 
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permits  relative  movement  between  the  sleeve  41 
and  the  quill  30  when  the  quill  30  is  moved  as 
described  below. 

As  indicated  in  Fig.  2,  the  trocar  33  has  a  shaft 
41'  which  is  provided  with  an  annular  recess  42' 
into  which  the  detents  40  of  the  spring  37  engage. 
In  addition,  the  trocar  33  has  a  sharp  tip  for  pierc- 
ing  tissue.  For  example,  the  tip  may  be  provided 
with  a  two  stage  chamfer,  that  is,  with  a  distal 
section  33a  forming  a  steeper  angle  relative  to  the 
axis  of  the  trocar  33  than  an  immediately  following 
section  33b.  This  provides  a  sharper  point  for  ini- 
tially  piercing  tissue. 

In  addition,  the  trocar  33  may  be  coated  with  a 
radiopaque  material,  such  as  barium  sulfate,  for 
locating  the  trocar  33  within  a  section  of  tissue,  if 
necessary,  using  X-ray  equipment  or  the  like. 

Referring  to  Fig.  3,  an  actuating  means  43  is 
connected  to  the  proximal  end  of  the  cylinder  34  in 
order  to  effect  movement  of  the  cylinder  34  be- 
tween  a  retracted  position  as  shown  in  Fig.  2  and  a 
fully  extended  position  as  illustrated  in  Fig.  4.  As 
indicated,  the  actuating  means  43  is  in  the  form  of 
a  set  of  interengaging  bands  one  end  of  which  is 
fixed  within  a  slot  at  the  proximal  end  of  the  cyl- 
inder  34  by  means  of  a  pair  of  pins  44  which  pass 
through  the  cylinder  34. 

Referring  to  Fig.  5,  the  shaft  13  of  the  anvil 
assembly  includes  a  mounting  means  at  the  proxi- 
mal  end,  for  example,  in  the  form  of  an  annular 
recess  45  in  order  to  receive  the  detents  40  of  the 
spring  37.  In  addition,  the  proximal  end  of  the  shaft 
13  is  formed  with  a  conical  tip  for  aligning  of  the 
shaft  13  into  the  cylinder  34  or  for  acting  as  a 
trocar  if  needed  for  entry  of  the  anvil  assembly  into 
a  tube  of  tissue.  In  addition,  an  aligning  means  is 
provided  for  aligning  the  shaft  13  circumferentially 
within  the  housing  17.  In  this  respect,  as  indicated 
in  Figs.  10  and  11,  the  aligning  means  includes  a 
plurality  of  external  circumferentially  disposed  lon- 
gitudinal  splines  47  on  the  shaft  13.  In  addition, 
each  of  the  splines  46  of  the  shell  19  has  a 
chamfered  distal  end  while  the  splines  47  on  the 
shaft  are  chamfered  and  sloped  such  that  when  the 
splines  47  of  the  shaft  13  are  initially  inserted  into 
the  shell  liner  19,  the  chamfered  ends  of  the 
splines  46,  47  serve  to  rotate  the  shaft  13  slightly 
as  indicated  in  Fig.  11  to  ensure  that  the  splines 
46,  47  mate  properly  for  reasons  as  described 
below. 

Referring  to  Fig.  6,  the  anvil  16  is  slidably 
mounted  on  the  shaft  13  at  the  distal  end  and 
includes  an  anvil  plate  48  in  which  an  annular  array 
of  buckets  49  is  provided  in  the  face  facing  the 
staple  cartridge  23.  In  addition,  the  anvil  16  in- 
cludes  a  two-part  housing  including  an  annular 
anvil  support  body  50  on  which  the  anvil  plate  48  is 
fixedly  mounted  and  an  anvil  tip  51  which  is  fixedly 

mounted  on  the  support  body  50  as  by  a  cement 
or  adhesive. 

The  anvil  support  body  50  includes  an  aligning 
means  for  aligning  the  body  on  the  shaft  13  in 

5  order  to  position  the  buckets  49  in  one  of  a  plural- 
ity  of  positions,  that  is,  in  alignment  with  the  sta- 
ples  24  of  the  cartridge  23.  In  this  respect,  the 
aligning  means  includes  a  plurality  of  internal 
splines  53  on  the  support  body  50  which  mate  with 

io  the  splines  47.  As  noted  above,  the  splines  47  at 
the  proximal  end  of  the  shaft  13  serve  to  align  the 
shaft  with  a  shell  liner  19  and,  thus,  the  pusher 
fingers  28.  The  cartridge  23  is,  in  turn,  aligned  with 
the  pusher  fingers  28.  The  splines  52,  53  are 

is  arranged  so  that  the  buckets  49  can  be  aligned 
with  the  staples  24. 

The  anvil  16  also  includes  a  locking  means 
releasably  securing  the  anvil  16  to  the  shaft  13.  To 
this  end,  a  backing  plate  54  of  a  generally  rectan- 

20  gular  shape  with  arcuate  ends  is  mounted  in  a  like 
recess  of  the  support  body  50  at  the  distal  end. 
The  plate  54  is  provided  with  a  central  opening  55 
of  a  diameter  greater  than  the  diameter  of  a  re- 
duced  distal  end  of  the  shaft  13.  When  the  anvil  16 

25  is  in  a  locked  position,  the  backing  plate  54  is 
aligned  with  an  annular  recess  56  in  the  reduced 
end  of  the  shaft  13. 

The  locking  means  also  includes  a  spring  57 
which  slides  on  the  backing  plate  54  and  is  at  least 

30  partially  disposed  in  the  recess  56  in  order  to  lock 
the  support  body  50  on  the  shaft  13.  As  indicated 
in  Figs.  8  and  9,  the  spring  57  is  of  U-shape  with  a 
pair  of  legs  58  which  are  disposed  in  the  recess  56 
when  in  a  locked  position.  A  spring-biased  latch  59 

35  is  movably  mounted  in  the  anvil  tip  51  in  abutting 
relationship  with  the  spring  57  as  indicated  in  Fig. 
8.  In  addition,  the  latch  59  is  recessed  at  the 
proximal  end  to  receive  the  legs  58  of  the  spring 
57  and  has  a  central  abutment  wall  60  which 

40  serves  as  a  cam  surface  for  the  legs  58  of  the 
spring. 

Referring  to  Fig.  9,  when  the  latch  59  is  moved 
into  the  anvil  tip  51,  that  is  into  a  released  position, 
the  abutment  wall  60  of  the  latch  59  spreads  the 

45  legs  58  of  the  spring  so  as  to  disengage  from  the 
recess  56  of  the  shaft.  At  this  time,  the  two-part 
anvil  16  can  be  slid  off  the  shaft  13. 

As  illustrated  in  Fig.  6,  the  distal  end  of  the 
shaft  13  can  be  provided  with  a  conical  head  61  to 

50  facilitate  passage  of  the  spring  legs  58  thereover 
when  the  anvil  16  is  being  mounted  on  the  shaft 
13.  Also,  the  shaft  13  may  be  provided  with  a 
reduced  diameter  section  or  annular  groove  62 
adjacent  the  anvil  16  to  accommodate  a  purse 

55  string  or  tissue  bunching  caused  by  drawing  in  of  a 
purse  string. 

As  indicated,  the  tip  51  is  provided  with  a 
somewhat  spherical  shape  at  the  distal  end  in 

5 
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order  to  provide  smooth  surfaces  for  insertion  into 
body  tissue  such  as  a  duodenum  and  for  manipula- 
tion  into  and  out  of  a  bowel  or  other  tissue. 

In  use,  the  surgical  stapler  apparatus  10  can  be 
initially  provided  with  a  trocar  33  disposed  in  a 
recessed  position  within  the  staple  pusher  assem- 
bly  25  as  indicated  in  Fig.  2.  In  this  position,  the 
shaft  41  'of  the  trocar  33  is  held  by  the  detents  40 
at  the  ends  of  the  spring  37  such  that  the  shaft  41' 
cannot  be  moved  axially  out  of  the  cylinder  34.  In 
this  respect,  as  indicated  in  Fig.  2,  the  legs  39  of 
the  spring  37  are  spread  apart  into  the  slots  36  of 
the  cylinder  34  so  that  the  spring  cannot  move 
axially  out  of  the  bore  35  of  the  cylinder  34.  At  the 
same  time,  the  legs  39  abut  against  the  sleeve  41 
so  that  radial  outward  movement  of  the  legs  39  is 
prevented. 

After  the  apparatus  has  been  passed  through 
an  opening  into  the  lumen  of  a  stomach  12,  the 
surgeon  manipulates  the  actuating  means  43  so  as 
to  move  the  cylinder  34  into  a  partially  extended 
position  as  illustrated  in  Fig.  3.  In  this  position,  the 
pointed  tip  of  the  trocar  33  passes  axially  beyond 
the  tubular  housing  17  so  as  to  pierce  the  gastric 
wall  15  which  is  illustrated  as  being  layered.  At  the 
same  time,  the  cylinder  34  moves  relative  to  the 
quill  30  and  sleeve  41  with  the  spring  legs  39  still 
being  retained  against  radial  outward  movement  by 
the  shell  liner  19  and  the  pusher  26.  That  is,  the 
shaft  41'  of  the  trocar  is  still  held  in  a  retained 
position. 

Referring  to  Fig.  4  after  an  opening  has  been 
made  in  the  gastric  wall  15,  the  actuating  means  43 
is  further  manipulated  to  further  extend  the  cylinder 
34  so  that  the  legs  39  of  the  spring  37  are  free  to 
move  radially  outwardly  to  permit  release  of  the 
shaft  41  of  the  trocar  33.  The  trocar  33  can  then  be 
suitably  gripped  and  removed  from  the  apparatus 
10  through  the  opening  provided  in  the  gastric  wall 
15.  After  removal  of  the  trocar  shaft  41',  the  de- 
tents  40  of  the  spring  37  are  biased  to  move  back 
into  the  restraining  position,  as  viewed. 

Referring  to  Fig.  5,  the  shaft  13  of  the  anvil 
assembly  can  then  be  inserted  into  the  cylinder  34 
with  the  detents  40  of  the  spring  37  snapping  into 
place  in  the  annular  recess  45  of  the  shaft  13. 
Thereafter,  the  actuating  means  43  is  manipulated 
to  draw  the  cylinder  34  back  into  the  quill  30.  At 
this  time,  when  the  splines  47  on  the  shaft  13 
approach  the  internal  splines  46  of  the  shell  liner 
19,  the  chamfered  ends  of  the  splines  46,  47  cause 
a  slight  rotation  of  the  shaft  13  if  the  splines  45,  47 
are  not  otherwise  disposed  in  a  mating  interfitting 
relationship. 

After  the  cylinder  34  has  been  retracted  into 
the  retracted  position,  as  indicated  in  Fig.  5,  the 
shaft  is  ready  to  receive  the  anvil  16  as  indicated  in 
Fig.  1.  At  this  time,  the  anvil  is  snapped  over  the 

shaft  13. 
Referring  to  Fig.  6,  when  the  anvil  16  is  being 

slid  onto  the  shaft  13,  the  splines  52,  53  serve  to 
align  the  support  body  50  and  thus  the  buckets  49 

5  with  the  staples  24  in  the  cartridge  23.  An  an- 
astomosis  may  then  be  completed  in  known  man- 
ner,  for  example,  with  the  anvil  tip  51  being  in- 
serted  into  a  duodenum  (not  shown). 

Of  note,  the  entire  anvil  assembly,  that  is,  the 
io  anvil  16  and  shaft  13  can  be  inserted  into  the 

cylinder  34  as  a  single  unit  where  desired. 
Further,  the  anvil  assembly  may  be  inserted 

into  a  duodenum  or  other  suitable  lumen  prior  to 
insertion  into  the  cylinder  34.  In  this  respect,  the 

is  duodenum  or  lumen  can  be  closed  about  the  anvil 
16  with  only  the  shaft  13  being  exposed.  The  shaft 
13  can  then  be  inserted  into  the  cylinder  34  for 
engagement  by  the  spring  detents  40  in  a  manner 
as  described  above.  The  actuating  means  43  can 

20  then  be  manipulated  in  order  to  draw  the  anvil 
assembly  and  duodenum  into  position  for  an  an- 
astomosis  as  indicated  in  Fig.  7. 

Once  the  anvil  assembly  13,  16  has  been  posi- 
tioned  for  an  anastomosis,  the  actuating  means  32 

25  for  the  staple  pusher  assembly  can  be  actuated  to 
expel  the  staples  24  while  causing  the  annular 
blade  29  to  cut  the  usual  "donut".  Thereafter,  the 
apparatus  can  be  removed  from  the  anastomosis 
site  in  the  usual  fashion. 

30  The  invention  thus  makes  available  a  surgical 
apparatus  which  is  capable  of  making  its  own  ap- 
erture  via  a  removable  trocar  and  of  subsequently 
receiving  an  anvil  assembly  for  stapling  purposes. 

Further,  the  invention  opens  up  the  possibility 
35  for  an  anvil  assembly  in  which  an  anvil  can  be 

rapidly  and  easily  mounted  in  place  without  need 
for  a  threading  action. 

Thus,  the  apparatus  permits  an  anastomosis  to 
be  created  with  a  limited  number  of  instruments 

40  and  limited  operational  procedures.  As  a  result,  an 
anastomosis  can  be  created  in  a  minimum  of  time. 

The  invention  also  enables  the  provision  of  an 
anvil  which  can  be  snapped  into  a  fixed  position  in 
a  rapid  manner  and  the  position  can  be  accurately 

45  located  in  relation  to  the  staples  of  a  staple  car- 
tridge. 

Further,  where  appropriate,  a  surgeon  may  re- 
lease  the  anvil  from  the  anvil  shaft  after  an  an- 
astomosis  has  been  formed  in  order  to  facilitate 

50  removal  of  the  apparatus.  Thereafter,  the  anvil  can 
be  removed  through  the  tissue. 

Claims 

55  1.  A  surgical  stapler  apparatus  comprising  a  tubu- 
lar  housing  (17)  and  an  annular  staple  pusher 
assembly  (25)  movably  mounted  in  a  distal 
end  of  said  housing  (17)  for  movement  be- 

6 
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tween  a  retracted  position  within  said  housing 
(17)  and  an  extended  position  for  expelling  an 
annular  array  of  staples  therefrom,  further  com- 
prising  means  (34,  37,  38)  mounted  within  said 
staple  pusher  assembly  (25)  for  selectively 
mounting  an  anvil  assembly  (13,  16),  the 
means  for  selective  mounting  being  itself  mov- 
able  between  a  retracted  position  and  an  ex- 
tended  position  relative  to  the  housing;  the 
apparatus  being  characterized  in  that: 

the  selective  mounting  means  in  its  re- 
tracted  position  prevents  removal  of  the  anvil 
assembly  from  the  apparatus,  and  in  its  ex- 
tended  position  permits  release  of  the  anvil. 

2.  A  surgical  stapler  apparatus  as  set  forth  in 
claim  1  characterized  in  that  said  means  in- 
cludes  at  least  one  detent  (40)  mounted  for 
radial  movement  between  a  retaining  position 
to  hold  one  of  a  trocar  (33)  and  an  anvil 
assembly  (13,  16)  therein  and  a  release  posi- 
tion  to  release  said  one  of  a  trocar  (33)  and  an 
anvil  assembly  (13,  16). 

3.  A  surgical  stapler  apparatus  as  set  forth  in 
claim  2  characterized  in  that  said  detent  (40)  is 
spring  biased  to  move  from  said  release  posi- 
tion  into  said  retaining  position. 

4.  A  surgical  stapler  apparatus  as  set  forth  in 
claim  1,  2  or  3  characterized  in  that  said 
means  includes  a  cylinder  (34)  slidably  moun- 
ted  in  said  staple  pusher  assembly  (25)  and 
including  a  central  bore  (35)  at  a  distal  end  to 
receive  a  shaft  (41',  13)  of  one  of  a  trocar  (33) 
and  an  anvil  assembly  (13,  16)  therein  and  at 
least  one  longitudinally  disposed  slot  (36)  in  a 
sidewall  communicating  with  said  bore  (35), 
and  at  least  one  detent  (40)  within  said  bore 
(35)  and  aligned  with  said  slot  (36)  for  radial 
movement  between  a  restraining  position  to 
hold  the  shaft  (41',  13)  in  said  cylinder  (34) 
and  a  release  position  within  said  slot  (36)  to 
release  the  shaft  (41',  13). 

5.  A  surgical  stapler  apparatus  as  set  forth  in 
claim  4  characterized  in  having  a  U-shaped 
spring  (37)  having  a  base  (35)  mounted  within 
said  bore  (35)  and  a  pair  of  arms  (39)  aligned 
with  said  slots  (36),  each  said  arm  (39)  having 
a  detent  (40)  thereon  for  engaging  in  a  shaft 
(41',  13)  of  one  of  a  trocar  (33)  and  an  anvil 
assembly  (13,  16). 

6.  A  surgical  stapler  apparatus  as  set  forth  in 
claim  4  or  5,  characterized  in  that  said  staple 
pusher  assembly  (25)  includes  a  cylindrical 
quill  (30)  slidably  receiving  said  cylinder  (34) 

therein. 

7.  A  surgical  stapler  apparatus  as  set  forth  in 
claim  6  characterized  by  a  pusher  (26)  secured 

5  to  said  quill  (30),  an  annular  array  of  fingers 
(28)  secured  to  said  pusher  (26)  for  expelling 
staples  from  said  assembly  and  an  annular 
blade  (29)  secured  to  said  pusher  (26)  concen- 
trically  within  said  fingers  (28). 

10 
8.  A  surgical  stapler  apparatus  as  set  forth  in  any 

one  of  the  preceding  claims  which  is  further 
characterized  in  having  a  first  actuating  means 
(32)  connected  to  said  staple  pusher  assembly 

is  (25)  for  moving  said  staple  pusher  assembly 
(25)  at  least  from  said  retracted  position  to  said 
extended  position  thereof  and  a  second  actuat- 
ing  means  (43)  for  moving  said  selective 
mounting  means  between  its  retracted  position 

20  within  said  staple  pusher  assembly  (25)  and  its 
extended  position  relative  to  said  staple  pusher 
assembly  (25)  to  permit  release  of  a  received 
one  of  a  trocar  (33)  and  an  anvil  assembly  (13, 
16). 

25 
9.  A  surgical  stapler  apparatus  as  claimed  in  any 

one  of  the  preceding  claims,  and  having  an 
anvil  assembly  (13,  16)  with  a  shaft  (13)  re- 
leaseably  mounted  within  said  housing  (17) 

30  and  an  anvil  (16)  mounted  on  said  shaft  (13) 
and  facing  said  staple  pusher  assembly  (25) 
for  clinching  of  the  expelled  staples  thereon. 

10.  A  surgical  stapler  apparatus  as  set  forth  in 
35  claim  9  characterized  in  having  a  locking 

means  (57)  releasably  securing  said  anvil  (16) 
on  said  shaft  (13). 

11.  A  surgical  stapler  apparatus  as  set  forth  in 
40  claim  9  or  10,  as  dependent  on  claim  2, 

wherein  said  shaft  (13)  includes  a  recess  (45) 
and  said  at  least  one  detent  (40)  is  mounted 
for  radial  movement  between  a  retaining  posi- 
tion  in  said  recess  (45)  and  a  release  position 

45  outside  said  recess  (45). 

12.  A  surgical  stapler  apparatus  as  set  forth  in 
claim  9,  10  or  11,  having  an  aligning  means 
(46,  47)  for  aligning  said  shaft  (13)  circum- 

50  ferentially  within  said  mounting  means  to  align 
an  annular  array  of  buckets  (49)  on  said  anvil 
with  staples  (24)  in  said  staple  pusher  assem- 
bly  (25). 

55  13.  A  surgical  stapler  apparatus  as  set  forth  in 
claim  12  characterized  in  that  said  aligning 
means  includes  an  annular  shell  (19)  having  a 
plurality  of  internal  circumferentially  disposed 
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longitudinal  splines  (46)  and  a  plurality  of  ex- 
ternal  circumferentially  disposed  longitudinal 
splines  (47)  on  said  shaft. 

14.  A  surgical  stapler  apparatus  as  set  forth  in 
claim  13  characterized  in  that  each  of  said 
splines  (46)  of  said  shell  (19)  has  a  chamfered 
end  for  engaging  and  circumferentially  guiding 
said  splines  (47)  of  said  shaft  (13)  into  a  pre- 
determined  alignment. 

15.  A  surgical  stapler  apparatus  as  set  forth  any 
one  of  claims  9  to  14  characterized  in  that  said 
anvil  assembly  (13,  16)  includes  a  housing  (50, 
51),  a  recess  (56)  in  said  shaft  (13),  a  spring 
(57)  in  said  housing  (50,  51)  at  least  partially 
disposed  in  said  recess  (56)  to  lock  said  hous- 
ing  on  said  shaft  and  a  latch  (59)  movably 
mounted  in  said  housing  (50,  51)  and  abutting 
said  spring  (57)  to  bias  said  spring  (57)  out  of 
said  recess  (56)  in  response  to  movement  of 
said  latch  (59)  to  a  release  position  to  permit 
sliding  of  said  anvil  assembly  housing  (50,  51) 
off  said  shaft  (13). 

16.  A  surgical  stapler  apparatus  as  set  forth  in 
claim  15  characterized  in  having  a  plurality  of 
external  splines  (47)  on  said  shaft  (13)  and  a 
plurality  of  internal  splines  (53)  on  said  housing 
(50,  51)  for  mating  engagement  with  each  oth- 
er  for  aligning  said  housing  on  said  shaft  (13) 
to  position  said  array  of  buckets  (49)  in  one  of 
a  plurality  of  positions. 

17.  A  surgical  stapler  apparatus  as  set  forth  in 
claim  15  or  16  characterized  in  that  said  re- 
cess  (56)  is  an  annular  recess  and  said  spring 
(57)  is  of  U-shape  with  a  pair  of  legs  (58) 
disposed  in  said  recess  (56)  on  opposite  sides 
thereof  and  wherein  said  latch  (59)  abuts  cen- 
trally  of  said  legs  (58)  to  spread  said  legs  (58) 
out  of  said  recess  (56)  to  permit  release  of 
said  anvil  assembly  housing  (50,  51)  from  said 
shaft  (13). 

Patentanspruche 

1.  Chirurgische  Heftvorrichtung  mit  einem  rohrfor- 
migen  Gehause  (17)  und  einer  ringformigen 
KlammerstoBanordnung  (25),  die  in  einem  di- 
stalen  Ende  des  Gehauses  (17)  bewegbar  fur 
eine  Bewegung  zwischen  einer  zuruckgezoge- 
nen  Position  innerhalb  des  Gehauses  (17)  und 
einer  herausgeschobenen  Position  zum  Aus- 
stoBen  einer  kreisformigen  Klammeranordnung 
von  diesem  angeordnet  ist,  ferner  mit  einer 
Einrichtung  (34,  37,  38),  die  innerhalb  der 
KlammerstoBanordnung  (25)  angeordnet  ist, 

urn  wahlweise  eine  AmboBanordnung  (13,  16) 
zu  befestigen,  wobei  die  Einrichtung  zum  wahl- 
weisen  Befestigen  selbst  zwischen  einer  zu- 
ruckgezogenen  Position  und  einer  herausge- 

5  schobenen  Position  relativ  zu  dem  Gehause 
bewegbar  ist, 
dadurch  gekennzeichnet,  daB 
die  selektive  Befestigungseinrichtung  in  ihrer 
zuruckgezogenen  Position  ein  Entfernen  der 

io  AmboBanordnung  von  der  Vorrichtung  verhin- 
dert  und  in  ihrer  herausgeschobenen  Position 
eine  Freigabe  des  AmboB  erlaubt. 

2.  Chirurgische  Heftvorrichtung  nach  Anspruch  1  , 
15  dadurch  gekennzeichnet,  daB 

die  Einrichtung  zumindest  einen  Rastzahn  (40) 
aufweist,  der  fur  eine  Radialbewegung  zwi- 
schen  einer  Halteposition,  urn  entweder  einen 
Trokar  (33)  oder  eine  AmboBanordnung  (13, 

20  16)  darin  zu  halten,  und  einer  Freigabeposition, 
urn  entweder  den  Trokar  (33)  oder  die  AmboB- 
anordnung  (13,  16)  freizugeben,  angeordnet 
ist. 

25  3.  Chirurgische  Heftvorrichtung  nach  Anspruch  2, 
dadurch  gekennzeichnet,  daB 
der  Rastzahn  (40)  federbelastet  ist,  urn  sich 
von  der  Freigabeposition  in  die  Halteposition 
zu  bewegen. 

30 
4.  Chirurgische  Heftvorrichtung  nach  Anspruch  1, 

2  oder  3, 
dadurch  gekennzeichnet,  daB 
die  Einrichtung  einen  Zylinder  (34)  aufweist, 

35  der  gleitend  in  der  KlammerstoBanordnung  (25) 
angeordnet  ist  und  eine  Mittelbohrung  (35)  an 
einem  distalen  Ende  aufweist,  urn  einen  Schaft 
(41',  13)  entweder  eines  Trokars  (33)  oder  ei- 
ner  AmboBanordnung  (13,  16)  darin  aufzuneh- 

40  men,  sowie  zumindest  einen  in  Langsrichtung 
angeordneten  Schlitz  (36)  in  einer  Seitenwand, 
der  mit  der  Bohrung  (35)  in  Verbindung  steht, 
und  zumindest  einen  Rastzahn  (40)  innerhalb 
der  Bohrung  (35),  der  mit  dem  Schlitz  (36)  fur 

45  eine  Radialbewegung  zwischen  einer  Haltepo- 
sition,  urn  den  Schaft  (41',  13)  in  dem  Zylinder 
(34)  zu  halten,  und  einer  Freigabeposition  in- 
nerhalb  des  Schlitzes  (36),  urn  den  Schaft  (41', 
13)  freizugeben,  ausgerichtet  ist. 

50 
5.  Chirurgische  Heftvorrichtung  nach  Anspruch  4, 

dadurch  gekennzeichnet,  daB 
diese  eine  U-formige  Feder  (37)  mit  einer  Ba- 
sis  (35)  aufweist,  die  in  der  Bohrung  (35)  ange- 

55  ordnet  ist,  sowie  mit  zwei  Armen  (39),  die  mit 
den  Schlitzen  (36)  ausgerichtet  sind,  wobei  je- 
der  Arm  (39)  einen  Rastzahn  (40)  fur  einen 
Eingriff  mit  einem  Schaft  (41',  13)  entweder 
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eines  Trokars  (33)  oder  einer  AmboBanordnung 
(13,  16)  aufweist. 

6.  Chirurgische  Heftvorrichtung  nach  Anspruch  4 
oder  5, 
dadurch  gekennzeichnet,  daB 
die  KlammerstoBanordnung  (25)  eine  zylindri- 
sche  Hulse  (30)  aufweist,  die  den  Zylinder  (34) 
darin  gleitend  aufnimmt. 

7.  Chirurgische  Heftvorrichtung  nach  Anspruch  6 
gekennzeichnet  durch 
einen  StoBel  (26),  der  an  der  Hulse  (30)  befe- 
stigt  ist,  eine  ringformige  Anordnung  von  Fin- 
gem  (28),  die  an  dem  StoBel  (26)  befestigt 
sind,  urn  Klammern  von  der  Anordnung  auszu- 
stoBen,  sowie  ein  Ringmesser  (29),  das  an 
dem  StoBel  (26)  konzentrisch  innerhalb  der 
Finger  (28)  befestigt  ist. 

8.  Chirurgische  Heftvorrichtung  nach  einem  der 
vorstehenden  Anspruche,  die  ferner 
dadurch  gekennzeichnet  ist,  daB 
sie  eine  erste  Betatigungseinrichtung  (32)  auf- 
weist,  die  mit  der  KlammerstoBanordnung  (25) 
verbunden  ist,  urn  die  KlammerstoBanordnung 
(25)  zumindest  von  der  zuruckgezogenen  Posi- 
tion  zu  der  herausgeschobenen  Position  zu 
bewegen,  sowie  eine  zweite  Betatigungsein- 
richtung  (42),  urn  die  wahlweise  Befestigungs- 
einrichtung  zwischen  ihrer  zuruckgezogenen 
Position  innerhalb  der  KlammerstoBanordnung 
(25)  und  ihrer  herausgeschobenen  Position  re- 
lativ  zu  der  KlammerstoBanordnung  (25)  zu 
bewegen,  urn  eine  Freigabe  entweder  eines 
aufgenommenen  Trokars  (33)  oder  einer  Am- 
boBanordnung  (13,  16)  zu  ermoglichen. 

9.  Chirurgische  Heftvorrichtung  nach  einem  der 
vorstehenden  Anspruche, 
die  eine  AmboBanordnung  (13,  16)  mit  einem 
Schaft  (13)  aufweist,  die  losbar  innerhalb  des 
Gehauses  (17)  angeordnet  ist,  sowie  einen 
AmboB  (16),  der  an  dem  Schaft  (13)  befestigt 
ist  und  welcher  der  KlammerstoBanordnung 
(25)  gegenuberliegt,  urn  daran  die  ausgestoBe- 
nen  Klammern  umzubiegen. 

10.  Chirurgische  Heftvorrichtung  nach  Anspruch  9, 
dadurch  gekennzeichnet,  daB 
diese  eine  Verriegelungseinrichtung  (57)  auf- 
weist,  die  losbar  den  AmboB  (16)  an  dem 
Schaft  (13)  befestigt. 

11.  Chirurgische  Heftvorrichtung  nach  Anspruch  9 
oder  10,  wenn  abhangig  von  Anspruch  2,  wo- 
bei  der  Schaft  (13)  eine  Aussparung  (45)  auf- 
weist  und  der  mindestens  eine  Rastzahn  (40) 

fur  eine  Radialbewegung  zwischen  einer  Halte- 
position  in  der  Aussparung  (45)  und  einer  Frei- 
gabeposition  auBerhalb  der  Aussparung  (45) 
angeordnet  ist. 

5 
12.  Chirurgische  Heftvorrichtung  nach  Anspruch  9, 

10  oder  11  mit  einer  Ausrichteinrichtung  (46, 
47)  zum  Ausrichten  des  Schaftes  (13)  in  Urn- 
fangsrichtung  innerhalb  der  Befestigungsein- 

io  richtung,  urn  eine  ringformige  Anordnung  von 
Mulden  (49)  an  dem  AmboB  mit  Klammern  (24) 
in  der  KlammerstoBanordnung  (25)  auszurich- 
ten. 

is  13.  Chirurgische  Heftvorrichtung  nach  Anspruch 
12, 
dadurch  gekennzeichnet,  daB 
die  Ausrichteinrichtung  einen  ringformigen 
Mantel  (19)  mit  mehreren  inneren,  in  Umfangs- 

20  richtung  angeordneten,  langlichen  Keilzahnen 
(46)  sowie  mehrere  auBere,  in  Umfangsrich- 
tung  angeordnete,  langliche  Keilzahne  (47)  an 
dem  Schaft  aufweist. 

25  14.  Chirurgische  Heftvorrichtung  nach  Anspruch 
13, 
dadurch  gekennzeichnet,  daB 
jeder  Keilzahn  (46)  des  Mantels  (19)  ein  abge- 
schragtes  Ende  aufweist,  urn  in  die  Keilzahne 

30  (47)  des  Schaftes  (13)  einzugreifen  und  diese 
in  Umfangsrichtung  in  eine  vorbestimmte  Aus- 
richtung  zu  fuhren. 

15.  Chirurgische  Heftvorrichtung  nach  einem  der 
35  Anspruche  9  bis  14, 

dadurch  gekennzeichnet,  daB 
die  AmboBanordnung  (13,  16)  ein  Gehause 
(50,  51),  eine  Aussparung  (46)  in  dem  Schaft 
(13),  eine  Feder  (57)  in  dem  Gehause  (50,  51), 

40  die  zumindest  teilweise  in  der  Aussparung  (56) 
angeordnet  ist,  urn  das  Gehause  an  dem 
Schaft  zu  verriegeln,  und  eine  Klinke  (59)  auf- 
weist,  die  bewegbar  in  dem  Gehause  (50,  51) 
angeordnet  ist  und  an  der  Feder  (57)  an- 

45  schlagt,  urn  die  Feder  (57)  aus  der  Aussparung 
(56)  heraus  in  Ansprechen  auf  eine  Bewegung 
der  Klinke  (59)  zu  einer  Freigabeposition  vor- 
zuspannen,  urn  ein  Herabgleiten  des  AmboB- 
anordnungsgehauses  (50,  51)  von  dem  Schaft 

50  (13)  zu  ermoglichen. 

16.  Chirurgische  Heftvorrichtung  nach  Anspruch 
15, 
dadurch  gekennzeichnet,  daB 

55  diese  mehrere  auBere  Keilzahne  (47)  an  dem 
Schaft  und  mehrere  innere  Keilzahne  (53)  an 
dem  Gehause  (50,  51)  aufweist,  die  miteinan- 
der  fur  eine  Ausrichtung  des  Gehauses  an 
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dem  Schaft  (13)  in  Eingriff  treten,  urn  die  An- 
ordnung  von  Mulden  (49)  in  einer  von  mehre- 
ren  Positionen  auszurichten. 

17.  Chirurgische  Heftvorrichtung  nach  Anspruch  15 
oder  16, 
dadurch  gekennzeichnet,  daB 
die  Aussparung  (56)  eine  ringformige  Ausspa- 
rung  ist  und  daB  die  Feder  (57)  eine  U-Form 
mit  zwei  Schenkeln  (58)  besitzt,  die  in  der 
Aussparung  (56)  an  gegenuberliegenden  Sei- 
ten  derselben  angeordnet  sind,  wobei  die  Klin- 
ke  (59)  in  der  Mitte  der  Schenkel  (58)  an- 
schlagt,  urn  die  Schenkel  (58)  aus  der  Ausspa- 
rung  (56)  heraus  zu  spreizen,  urn  eine  Freiga- 
be  des  AmboBanordnungsgehauses  (50,  51) 
von  dem  Schaft  (13)  zu  ermoglichen. 

Revendications 

1.  Appareil  d'agrafage  chirurgical  comprenant  un 
boltier  tubulaire  (17)  et  un  ensemble  annulaire 
(25)  formant  poussoir  d'agrafes  monte  de  fa- 
gon  mobile  dans  une  extremite  distale  dudit 
boltier  (17)  pour  un  mouvement  entre  une  po- 
sition  en  retrait  dans  ledit  boltier  (17)  et  une 
position  etendue  pour  expulser  une  rangee  an- 
nulaire  d'agrafes  de  celui-ci,  comprenant  en 
outre  un  moyen  (34,  37,  38)  monte  dans  ledit 
ensemble  (25)  formant  poussoir  d'agrafes  pour 
le  montage  selectif  d'un  ensemble  d'enclume 
(13,  16),  le  moyen  de  montage  selectif  etant 
lui-meme  mobile  entre  une  position  en  retrait 
et  une  position  etendue  relativement  au  boltier 
;  I'appareil  etant  caracterise  en  ce  que  : 

le  moyen  de  montage  selectif,  dans  sa 
position  en  retrait,  empeche  I'enlevement  de 
I'ensemble  d'enclume  de  I'appareil  et,  dans  sa 
position  etendue,  permet  la  liberation  de  I'en- 
clume. 

2.  Appareil  d'agrafage  chirurgical  selon  la  reven- 
dication  1,  caracterise  en  ce  que  ledit  moyen 
comprend  au  moins  un  positionneur  (40)  mon- 
te  en  vue  d'un  mouvement  radial  entre  une 
position  de  retenue  pour  retenir  soit  un  trocart 
(33),  soit  un  ensemble  d'enclume  (13,  16)  a 
I'interieur  et  une  position  de  relachement  pour 
relacher  soit  un  trocart  (33)  soit  un  ensemble 
d'enclume  (13,  16). 

3.  Appareil  d'agrafage  chirurgical  selon  la  reven- 
dication  2,  caracterise  en  ce  que  ledit  position- 
neur  (40)  est  sollicite  par  un  ressort  pour  pas- 
ser  de  ladite  position  de  relachement  dans 
ladite  position  de  retenue. 

4.  Appareil  d'agrafage  chirurgical  selon  la  reven- 
dication  1,  2  ou  3,  caracterise  en  ce  que  ledit 
moyen  comporte  un  cylindre  (34)  monte  de 
fagon  coulissante  dans  ledit  ensemble  (25)  for- 

5  mant  poussoir  d'agrafes  et  incluant  un  pergage 
central  (35)  a  une  extremite  distale  pour  rece- 
voir  un  arbre  (41',  13)  soit  d'un  trocart  (33)  soit 
d'un  ensemble  d'enclume  (13,  16)  a  I'interieur 
et  au  moins  une  fente  (36)  s'etendant  longitudi- 

io  nalement  dans  une  paroi  laterale  communi- 
quant  avec  ledit  pergage  (35),  et  au  moins  un 
positionneur  (40)  dans  ledit  pergage  (35)  et 
aligne  avec  ladite  fente  (36)  pour  un  mouve- 
ment  radial  entre  une  position  de  retenue  pour 

is  maintenir  I'arbre  (41',  13)  dans  ledit  cylindre 
(34)  et  une  position  de  relachement  dans  ladite 
fente  (36)  pour  liberer  I'arbre  (41',  13). 

5.  Appareil  d'agrafage  chirurgical  selon  la  reven- 
20  dication  4,  caracterise  en  ce  qu'il  comporte  un 

ressort  en  forme  de  U  (37)  ayant  une  base  (35) 
montee  dans  ledit  pergage  (35)  et  une  paire  de 
bras  (39)  alignes  avec  lesdites  fentes  (36), 
chacun  desdits  bras  (39)  ayant  un  positionneur 

25  (40)  sur  ceux-ci  pour  I'engagement  dans  un 
arbre  (41',  13)  soit  d'un  trocart  (33)  soit  d'un 
ensemble  d'enclume  (13,  16). 

6.  Appareil  d'agrafage  chirurgical  selon  la  reven- 
30  dication  4  ou  5,  caracterise  en  ce  que  ledit 

ensemble  (25)  formant  poussoir  d'agrafes 
comprend  une  douille  cylindrique  (30)  recevant 
de  fagon  coulissante  ledit  cylindre  (34)  dans 
celle-ci. 

35 
7.  Appareil  d'agrafage  chirurgical  selon  la  reven- 

dication  6,  caracterise  par  un  poussoir  (26)  fixe 
a  ladite  douille  (30),  une  rangee  annulaire  de 
doigts  (28)  fixee  audit  poussoir  (26)  pour  ex- 

40  pulser  des  agrafes  dudit  ensemble  et  une  lame 
annulaire  (29)  fixee  audit  poussoir  (26)  concen- 
triquement  a  I'interieur  desdits  doigts  (28). 

8.  Appareil  d'agrafage  chirurgical  selon  I'une  des 
45  revendications  precedentes,  qui  est  caracterise 

en  outre  en  ce  qu'il  comporte  un  premier 
moyen  d'actionnement  (32)  relie  audit  ensem- 
ble  (25)  formant  poussoir  d'agrafes  pour  depla- 
cer  ledit  ensemble  (25)  formant  poussoir 

50  d'agrafes  au  moins  de  ladite  position  en  retrait 
a  ladite  position  etendue  de  celui-ci  et  un 
deuxieme  moyen  d'actionnement  (43)  pour  de- 
placer  ledit  moyen  de  montage  selectif  entre 
sa  position  en  retrait  dans  ledit  ensemble  (25) 

55  formant  poussoir  d'agrafes  et  sa  position  eten- 
due  relativement  audit  ensemble  (25)  formant 
poussoir  d'agrafes  pour  permettre  la  liberation 
soit  d'un  trocart  regu  (33),  soit  d'un  ensemble 
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boltier  sur  ledit  arbre  et  un  loquet  (59)  monte 
de  fagon  mobile  dans  ledit  boltier  (50,  51)  et 
butant  contre  ledit  ressort  (57)  pour  solliciter 
ledit  ressort  (57)  hors  dudit  evidement  (56)  en 

5  reponse  a  un  mouvement  dudit  loquet  (59) 
vers  une  position  de  relachement  pour  pouvoir 
enlever,  en  le  faisant  glisser,  ledit  boltier  d'en- 
semble  d'enclume  (50,  51)  dudit  arbre  (13). 

io  16.  Appareil  d'agrafage  chirurgical  selon  la  reven- 

d'enclume  regu  (13,  16). 

9.  Appareil  d'agrafage  chirurgical  selon  I'une  des 
revendications  precedentes  et  comportant  un 
ensemble  d'enclume  (13,  16)  avec  un  arbre  5 
(13)  monte  relachablement  dans  ledit  boltier 
(17)  et  une  enclume  (16)  montee  sur  ledit 
arbre  (13)  et  orientee  vers  ledit  ensemble  (25) 
formant  poussoir  d'agrafes  pour  rabattre  les 
agrafes  expulsees  sur  celle-ci.  10 

10.  Appareil  d'agrafage  chirurgical  selon  la  reven- 
dication  9,  caracterise  en  ce  qu'il  comporte  un 
moyen  de  verrouillage  (57)  fixant  relachable- 
ment  ladite  enclume  (16)  sur  ledit  arbre  (13).  75 

11.  Appareil  d'agrafage  chirurgical  selon  les  reven- 
dications  9  ou  10,  en  dependant  de  la  revendi- 
cation  2,  dans  lequel  ledit  arbre  (13)  comporte 
un  evidement  (45),  et  ledit  au  moins  un  posi-  20 
tionneur  (40)  est  monte  en  vue  d'un  mouve- 
ment  radial  entre  une  position  de  retenue  dans 
ledit  evidement  (45)  et  une  position  de  rela- 
chement  a  I'exterieur  dudit  evidement  (45). 

25 
12.  Appareil  d'agrafage  chirurgical  selon  les  reven- 

dications  9,  10  ou  11,  comportant  un  moyen 
d'alignement  (46,  47)  pour  aligner  ledit  arbre 
(13)  circonferentiellement  dans  ledit  moyen  de 
montage  afin  d'aligner  une  rangee  annulaire  de  30 
creux  (49)  sur  ladite  enclume  avec  les  agrafes 
(24)  dans  ledit  ensemble  (25)  formant  poussoir 
d'agrafes. 

13.  Appareil  d'agrafage  chirurgical  selon  la  reven-  35 
dication  12,  caracterise  en  ce  que  ledit  moyen 
d'alignement  comporte  une  coque  annulaire 
(19)  ayant  plusieurs  cannelures  longitudinales 
interieures  disposees  circonferentiellement  (46) 
et  plusieurs  cannelures  longitudinales  exterieu-  40 
res  disposees  circonferentiellement  (47)  sur  le- 
dit  arbre. 

14.  Appareil  d'agrafage  chirurgical  selon  la  reven- 
dication  13,  caracterise  en  ce  que  chacune  45 
desdites  cannelures  (46)  de  ladite  coque  (19)  a 
une  extremite  chanfreinee  pour  mettre  en  prise 
et  guider  circonferentiellement  lesdites  canne- 
lures  (47)  dudit  arbre  (13)  dans  un  alignement 
predetermine.  50 

15.  Appareil  d'agrafage  chirurgical  selon  I'une  des 
revendications  9  a  14,  caracterise  en  ce  que 
ledit  ensemble  d'enclume  (13,  16)  comporte 
un  boltier  (50,  51),  un  evidement  (56)  dans  55 
ledit  arbre  (13),  un  ressort  (57)  dans  ledit  boT- 
tier  (50,  51)  au  moins  partiellement  dispose 
dans  ledit  evidement  (56)  pour  verrouiller  ledit 

dication  15,  caracterise  en  ce  qu'il  comporte 
plusieurs  cannelures  exterieures  (47)  sur  ledit 
arbre  (13)  et  plusieurs  cannelures  interieures 
(53)  sur  ledit  boltier  (50,  51)  pour  une  mise  en 
prise  correspondante  les  unes  avec  les  autres 
afin  d'aligner  ledit  boltier  sur  ledit  arbre  (13) 
pour  positionner  ladite  rangee  de  creux  (49) 
dans  une  de  plusieurs  positions. 

20  17.  Appareil  d'agrafage  chirurgical  selon  la  reven- 
dication  15  ou  16,  caracterise  en  ce  que  ledit 
evidement  (56)  est  un  evidement  annulaire  et 
ledit  ressort  (57)  a  une  forme  en  U,  une  paire 
de  branches  (58)  etant  disposee  dans  ledit 

25  evidement  (56)  sur  des  cotes  opposes  de  ce- 
lui-ci,  et  dans  lequel  ledit  loquet  (59)  vient  en 
butee  au  centre  desdites  branches  (58)  pour 
faire  sortir  lesdites  branches  (58)  dudit  evide- 
ment  (56)  pour  permettre  la  liberation  dudit 

30  boltier  d'ensemble  d'enclume  (50,  51)  dudit 
arbre  (13). 
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